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(54) VARIABLE BOOSTING CIRCUIT 

(57)Abstract:.r.. )^,,., ■, . -j,.;; ^] , v^,; j^^.,,. 

PROBLEM..^Q.BE SOLVro: To materialize, a yariable boosting circuit j^* 
and reducing the number of switches for use in an output terminal. . , , 
SOLUTION: A unit circuit 10 is composed of a condenser CI and . 
switches S1.,^ S2 and S3 Two or more unit circuits are cascade- 
connected by connecting nodes A, B of another unit circuit to a node D 
of one unit circuit, and connecting a node E to' a node 'C. The nodes A, Bi^^ . ^Vi 
of the first-step circuit is connected to VCC arid the-nbde'C'tb^GNDi as^^ ^> 
well as the node' D' of the'' last- step unit circuit is 'connected to the'''' 
output terminal 3 through SI 9. The unit circuit is cascade-connected in 
N steps (N>2 of even number) and; by switching^S.1 to .S3 of each unit eV?'^ 
circuit and SI 9 on-ofF, one boosting, voltage, among 
N/2+1 , 3 and 2 is selectively output. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A capacitor and the 1st switch on which the end was connected to the end of this capacitor, 
A unit circuit is constituted from the 2nd and 3rd switch on which the end was connected to the other 
end of said capacitor. And the other end of Node D and said capacitor is made [ the other end of said 
1st switch / Node A and the other end of said 2nd switch / Node B and the other end of said 3rd 
switch ] into Node E for the end of Node C and said capacitor. Two or more unit circuits are' cascaded 
by connecting Node C to the node D of a certain unit circuit for the nodes A and B of another unit 
circuit at Node E. Connect a high potential power supply terminal to the nodes A and B of the unit 
circuit of the first rank, and a low voltage power supply terminal is connected to Node C. By coming to 
connect an output terminal with the node D of the unit circuit of a tail end through the 4th switch, and 
controlling ON/OFF of the 1st, 2nd, and 3rd switch of each unit circuit, and said 4th switch The 
adjustable booster circuit characterized by making it output alternatively any one electrical potential 
difference in the twice of the electrical potential difference of said high potential power supply terminal, 
3 times, N / 2+1 time, and N+1 time which carried out the pressure up from said output terminal when 
the number of said unit circuits is set to N (two or more even number). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001], 

[Field of the Invention] This invention relates to the adjustable booster circuit which enabled it to 

change output voltage. 

[0002] 

[Description of the Prior Art] This kind of adjustable booster circuit is shown in drawing 7 . As for C51 
and C52, a capacitor, and S51-S58 are switches. As for a high potential power-source (VCC) terminal 
and 2, 1 is [ a low voltage power-source (GND) terminal and 3 ] output terminals. A 3 time pressure up 
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and 2 double pressure up are possible in this booster circuit. 

[0003] (Time [ 3 ] pressure-up actuation: Drawing 8 ) The switch S54 is fixed to OFF at the time of this 
3 time pressure up. 

[0004] (a) Switches S52, S53, S56, and S57 are made to turn on, and switches S51, S55, and S58 are 
made to turn off. 

[0005] (b) Switches S52, S53, S56, and S57 are made to turn off, and switches S51, 855, and 858 are 
made to turn on. 

[0006] If each switch is changed as shown in (a), it will become a circuit as shown in (a) of drawing 8 . 
and supply voltage VCC will be charged by capacitors C51 and 052 with the polarity of illustration. Next, 
if each switch is changed as shown in (b), it will become a circuit as shown in (b) of drawing 8 , the 
electrical potential difference of a capacitor 051 and the electrical potential difference of C52 will be 
added by like-pole nature to the electrical potential difference of a power supply terminal 1, and the 
electrical potential difference of 3VCC(s) will occur in an output terminal 3. Therefore, the electrical 
potential difference of stable 3VCC(s) can be taken out from an output terminal 3 by repeating the 
switch change condition of (a) of drawing and (b) by turns. 

[0007] (2 double pressure-up actuation: Drawing 9 ) Switches 855 and 858 are fixed to OFF at the time 
of this 2 double pressure up, and it fixes switches 856 and 857 to ON or OFF. 
[0008] (a) .. Switches 852 and S53 are turned on and switches S51 and 854 are made to turn off. 
[0009] (b) Switches 852 and 853 are turned off and switches 851 and 854 are made to turn on. 
[0010] If each switch is changed as shown in (a), it will become a circuit as shown in (a) of drawing 9 . 
and supply voltage VOO will be charged by the capacitor 051 with the polarity of illustration. Next, if 
each switch is changed as shown in (b), it will become a circuit as shown in (b) of drawing 9 , the 
electrical potential difference of a capacitor C51 will be added by like-pole nature to the electrical 
potential difference of a power supply terminal 1, and the electrical potential difference of 2V00(s) will 
occur in an output terminal 3. Therefore, the electrical potential difference of stable 2V00(s) can be: 
taken out from an output terminal 3 by repeating the switch change condition of (a) of drawing 9 . and 
(b) by turns. 
[0011] 

[Problem(s) to be Solved by the Invention] However, switches 854 and 858 are needed in this booster 
circuit for the change of the capacitors 051 and 052 linked to an output terminal 3. When making a 
booster circuit in a semiconductor integrated circuit, since size becomes large compared with 
transistors, such ais a logic gate, the triansistor which functions as a switch will cause chip area increase, 
if the number of switches increases. Moreover, in the time of 2 double pressure up, one capacitor 051 
does not contribute to a pressure up, but the use effectiveness of a capacitor is bad. 
[0012] The purpose of this invention is offering the adjustable booster circuit which made pressure-up 
effectiveness high as suppressed chip area increase as the switch which changes the capacitor linked to 
an output terminal was unnecessary, and could contribute all capacitors to pressure-up actuation. 
[0013] 

[Means for Solving the Problem] The 1st switch by which, as for this invention for solving the above- 
mentioned technical problem, the end was connected to the end of a capacitor and this capacitor, A unit 
circuit is constituted from the 2nd and 3rd switch on which the end was connected to the other end of 
said capacitor. And the other end of Node D and said capacitor is made [ the other end of said 1st 
switch / Node A and the other end of said 2nd switch / Node B and the other end of said 3rd switch ] 
into Node E for the end of Node C and said capacitor. Two or more unit circuits are cascaded by 
connecting Node C to the node D of a certain unit circuit for the nodes A and B of another unit circuit 
at Node E. Connect a high potential power supply terminal to the nodes A and B of the unit circuit of 
the first rank, and a low voltage power supply terminal is connected to Node O. By coming to connect an 
output terminal with the node D of the unit circuit of a tail end through the 4th switch, and controlling 
ON/OFF of the 1st, 2nd, and 3rd switch of each unit circuit, and said 4th switch When the number of 
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" said unit circuits was set to N (two or more even number), it was made to output alternatively any one 
electrical potential difference in the twice of the electrical potential difference of said high potential 
power supply terminal, 3 times. N / 2+1 time, and N+1 time which carried out the pressure up from said 
output terminal. 
[0014] 

[Embodiment of the Invention] [Gestalt of the 1st operation] drawing 1 is the circuit diagram of the 
adjustable booster circuit of the gestalt of operation of the 1st of this invention. For a capacitor, and 
S1-S19, as for a high potential power-source (VCC) terminal and 2, a switch and 1 are [ C1-C6 / a low 
voltage power-source (GND) terminal and 3 ] output terminals. 10 is a unit circuit which consists of a 
capacitor CI and switches SI -S3, and this adjustable booster circuit carries out six-step cascade 
connection (cascade connection) of this unit circuit 10. The nodes A and B were connected to the 
power supply terminal 1, and it connected Node C to the low voltage power supply terminal 2 
respectively, and the unit circuit 10 of the first rank connects Node D to the nodes A and B of the unit 
circuit of the next step, and has connected Node E to the node C of the unit circuit of the next step. 
Moreover, the unit circuit of a tail end has connected the node D to an output terminal 3 through a 
switch SI 9. 

[0015] A 7 times, 4 times, 3 times, and twice as many pressure up as this is possible by the change of 
switches 81 -SI 9 in this booster circuit: 

[0016] (Time [ 7 ] pressure-up actuation: Drawing 2 and drawing 3 ) 

(a) .. Switches SI and S3, S4, S6 and S7, S9, and S10, SI 2, SI 3. SI 5, SI 6 and SI 8 are made to turn on, 
and the remaining switch is made to turn off. By this, as shown in drawing 2 , supply voltage VCC is 
separately charged by each capacitors C1-C6. 

[0017] (b) Each switch is changed to the above and reverse. As shown in drawing 3 , the series 
connection of the capacitors C1-C6 is carried out between a power supply terminal 1 and an output 
terminal 3 by this, and the electrical potential difference of 7VCC(s) by which the electrical potential 
difference VCC of a power supply terminal 1 was added to the electrical potential difference VCC of 
each capacitors C1-C6 by like-pole nature appears in an output terminal 3. 

[0018] Therefore, the electrical potential difference of a pressure up is obtained 7 times stabilized in the 
output terminal 3 by changing the switch condition of drawing 2 , and the switch condition of drawing 3 
by turns. 

[0019] (Time [ 4 ] pressure-up actuation: Drawing 2 and drawing 4 ) 

(c) .. After changing to the condition of drawing 2 , a switch S2. S4, and S6, S8, S10, S12, 814; SI 6, SI 8 

and SI 9 are made to turn on. and the remainder is turned OFF. As this shows to drawing 4 , parallel 
connection of C4, C5, and C6 is respectively carried out to a capacitor CI. and C2 and C3, and series 
connection of these is carried out between a power supply terminal 1 and an output terminal 3, and the 
electrical potential difference of 4VCC appears in an output terminal 3. 

[0020] Therefore, the electrical potential difference of a pressure up is obtained 4 times stabilized in the 
output terminal 3 by changing the switch condition of drawing 2 , and the switch condition of drawing 4 
by turns. Since parallel connection of each two capacitors C1-C6 of every is carried out at this time, 
that pressure-up capacity becomes large and a big load can be borne. 

[0021] (Time [ 3 ] pressure-up actuation: Drawing 2 and drawing 5 ) ♦ , - . 

(d) After changing to the condition of drawing 2 . a switch S2, S4, S6 and S7, S9, and S11, SI 3, SI 5, 
SI 6, SI 8 and SI 9 are made to turn on, and the remainder is turned OFF. As this shows to drawing 5 . 
parallel connection of C5 and C6 is respectively carried out to capacitors CI and C2. and C3 and C4. 
and series connection of these is carried out between a power supply terminal 1 and an output terminal 
3, and the electrical potential difference of 3VCC appears in an output terminal 3. 

[0022] Therefore, the electrical potential difference of a pressure up is obtained 3 times stabilized in the 
output terminal 3 by changing the switch condition of drawing 2 , and the switch condition of drawing 5 
by turns. Since parallel connection of each three capacitors C1-C6 of every is carried out at this time. 
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that pressure-up capacity becomes largei and. a big load.can*be.bome.,r«utnf'f:lt>. .vii/ r-: \K\ y;, ^rtQ\ . . 
[0023] (2 double pressure-up actuation: Drawing 2 and drawing 6 ) I :-nc> -fJc;^ -^^^i^rioi r?0> 

(e),. After changing to the condition of drawing 2 , a switch S2. S4, S6 and S7, S9. and 510,;,S12,,S13, 
SI 5. SI 6, SI 8 and SI 9 are made to turn on, and the remainder is turned OFF. As this shows to drawing 
6 , parallel connection of the capacitors C1-C6 is carried out, and series connection of these .is. carried^ 
out by like-pole nature between a power supply terminal 1 and an output terminal 3, and the electrical 
potential difference of 2VCC appears in an output terminal 3. 

[0024] Therefore, the electrical potential difference of 2 double pressure up stabilized in the output 
terminal 3 is obtained by changing the switch condition of drawing 2 , and the switch condition of 
drawing 6 by turns. Since parallel connection of those all is carried out at this time, that pressure-up 
capacity becomes large and each capacitors C1-C6 can bear a big load. 

[0025] In addition, although six steps of unit circuits 10 were cascaded and 7 times, 4 times, 3 times, 
and 2 double pressure up were realized above, if it is made eight steps, and 9 times, 5 times, 3 times, 
and 2 double pressure up make it ten steps, 1 1 times, 6 times, 3 times, and 2 double pressure up of 
them will become possible. That is, an N+1 time, N / 2+1 time, 3 times, and twice as many adjustable 
pressure up as this is realizable in this unit circuit by carrying out N stage (two or more even number) 
cascade connection of the unit circuit. 
[0026] 

[Effect of the Invention] As mentioned above, according to this invention, the switch which connects a 
capacitor to an output terminal can be managed with one piece. Moreover, by carrying out N stage (two- 
or more even number) cascade connection of the unit circuit, an N+1. time, N / 2+1 time, 3 times, and 
twice as many adjustable pressure up as this can be realized, and it becomes usable at a wide range 
application. Furthermore, since pressure-up actuation can be presented with the capacitor of each 
stage without futility, pressure-up power also becomes large. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the -Drawings] - . ^. -^. „ — . - . 

[Drawing 1] It is the circuit diagram of the booster circuit of the 1st operation gestalt. 
[Drawing 2] It is the explanatory view of the charge to each capacitor of the circuit of drawing 1 . 
[Drawing 3] It is the explanatory view of the 7 time pressure up of the circuit of drawing 1 . 
[Drawing 4] It is the explanatory view of the 4 time pressure up of the circuit of drawing 1 . 
[Drawing 5] It is the explanatory view of the 3 time pressure up of the circuit of drawing 1 . 
[Drawing 6] It is the explanatory view of 2 double pressure up of the circuit of drawing 1 . 
[Drawing 7] It is the circuit diagram of the conventional booster circuit. 
[Drawing 8] It is the explanatory view of the 3 time pressure up of the circuit of drawing 7 . 
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[Drawing 9] It is the explanatory view of 2 double pressure up of the circuit of drawing 7 . 
[Description of Notations] i'"''.-' ^* ^ • - 

Id: Unit circuit • ' ' 



[Translation done.] 
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